Ca(2+)-dependent processes as mediators of neurotoxicity.
The Ca2+ ion exerts a profound influence on cellular processes and an understanding of control mechanisms of intracellular Ca2 homeostasis while complex is mandatory in this discussion. The identification and recognition of prolonged sustained increase in [Ca2+]i as a manifestation of neurotoxin-induced destabilization of [Ca2+]i homeostasis will be related to a variety of neurotoxicant-induced cell injuries. The sites of toxicant interaction with ATP-regulated Ca2+ pumps located in the neuronal/glial membrane and/or calciosomes; availability of Ca2+ proteins; disruption in mitochondrial mechanisms for Ca2+ storage; triggers of voltage-dependent Ca2+ channels and modulation of the Na+/Ca2+ exchanger will be identified and related to presumptive toxin action. Failure of one or more of these systems will result in continuous elevation of ionized [Ca2+]i--a reflection of Ca2+ destabilization. The targets resulting from Ca2+ destabilization will be identified, to include phospholipase C activation, PLA2 activation, protein kinase C (PKC) translocation, and activation of Ca(2+)-dependent calpain 1. The use of specific inhibitors of neurotoxicity, e.g., natural sphingolipids, sphingosine, down regulation of PKC, inhibitors and activators of adenylate cyclase, and antiprotease agents will allow for investigation of the role of these final common pathways in the evolution of neurotoxicity.